A guide for the analysis of long-term population growth in cancer.
Although cancer is a chronic disease, most of the in vitro experiments to assess the effectiveness of intervention are performed in hours or a few days. Moreover, none of the available methodologies to measure cell proliferation are adapted to provide information about the growth kinetic during and after treatment. Thus, the objective of this work is to provide a guide to assess long-term changes in cell population size to be used mainly in cancer research. Cumulative population doubling (CPD) graphs based on cell counting for in vitro or tumor volume for in vivo assays were used to calculate four parameters: relative end CPD (RendCPD), to quantify the end point analysis of proliferation; relative area under curve (rAUC), to describe the global chronic effect of a treatment; relative time to cross a threshold (RTCT), to indicate the delay in cell population recovery produced by a treatment; and relative proliferation rate (RPR), to describe the relative regrowth velocity of the cells that survived after treatment. These parameters describe not only the acute and chronic effects of a treatment but also the behavior of cells that are not eliminated by the treatment, providing crucial information about the growth kinetic of the surviving population. Moreover, the proposed analysis allowed the grouping of independent CPD experiments quantified at different time points and even the direct comparison of in vitro and in vivo experiments. Therefore, this new way to analyze long-term outcomes provides a global view of the effectiveness of an intervention, as an important tool for long-term studies.